Coronal shear fractures of the distal humerus are rare, complex fractures that can be technically challenging even in the best of hands. Their peak incidence is seen in elderly females and is usually the result of low energy fall. The injury is usually part of complex elbow injury and in rare instances can be isolated entity. Complex injury pattern is characterized by shear fracture combined with fracture of radial head and collateral ligament injury. The preferred treatment for this complex fracture is Open reduction and internal fixation. The usual recommendation is a twoincision approach. We report a rare case in which fracture could not be classified using the traditional classification systems and in which entire fracture was managed via a single approach.
INTRODUCTION
Distal humerus fractures are commonly see young adults and elderly population. The mechanism of injury is high energy trauma in young adults [1] and low energy fall in elderly 2]. With increase in baby boomers population number of elderly people with this fracture has increased. The preferred treatment in a young adult is Open reduction and internal fixation (ORIF) utilizing the standard principles. The guiding principle is Rigid fixation and early mobilization and minimal surgical trauma while exposing the fracture fragments rationale behind early mobilization is to prevent worsening of Post traumatic osteoarthritis The trauma surgeon has numerous options as regards kind of implant fixation, however the implant usage is dictated by fracture anatomy and comminution. Current standard of care in young adults is use of pre contoured anatomical locking plates which can either be applied in 90 90 configuration or parallel configuration Having Rigid fixation at time of surgery doesn't equate with a good outcome and complications rates in young adults can be as high as 35 Percent [6] [7] [8] [9] .
Fractures in elderly population and usually females is characterized by extensiv comminution, osteopenia and soft tissue damage and hence even use of standard implants which suffice for young population might fail in this population [3] . Complication rates in this subset of population can be higher than young adults [10] . Low demand elderly population with osteopenia and extensive comminution are best managed by Total Elbow arthroplasty (TEA) [11, 12] . TEA is recommended as locking plates can fail in these patients and at their age one is better off by doing a single surgery in low demand individuals [13] [14] [15] .
This fracture pattern is usually classified using the Dubberly classification or Ring classification [16] [17] [18] [19] [20] [21] . The preferred surgical approach is lateral [3] although a two-incision approach is also described [18] . We describe a r complex injury-distal humerus coronal shear fracture involving the capitellum and trochlea along with medial column injury. There was no posterior condylar communication or collateral ligament injury and this injury does not come under the commonly used Dubberly or Ring Distal humerus fractures are commonly see in young adults and elderly population. The mechanism of injury is high energy trauma in and low energy fall in elderly [1-. With increase in baby boomers population number of elderly people with this fracture has increased. The preferred treatment in a young adult is Open reduction and internal fixation (ORIF) utilizing the standard principles. The fixation and early mobilization and minimal surgical trauma while exposing the fracture fragments [3] [4] [5] . The rationale behind early mobilization is to prevent worsening of Post traumatic osteoarthritis [5] . The trauma surgeon has numerous options as s kind of implant fixation, however the implant usage is dictated by fracture anatomy and comminution. Current standard of care in young adults is use of pre contoured anatomical locking plates which can either be applied in 90configuration [6] [7] [8] [9] . Having Rigid fixation at time of surgery doesn't equate with a good outcome and complications rates in young adults can be as high as 35
Fractures in elderly population and usually females is characterized by extensive comminution, osteopenia and soft tissue damage and hence even use of standard implants which suffice for young population might fail in this . Complication rates in this subset of population can be higher than young adults elderly population with osteopenia and extensive comminution are best managed by Total Elbow arthroplasty (TEA)
. TEA is recommended as locking plates can fail in these patients and at their age one is better off by doing a single surgery in low This fracture pattern is usually classified using the Dubberly classification or Ring classification . The preferred surgical approach is incision approach is . We describe a rare case of a distal humerus coronal shear fracture involving the capitellum and trochlea along with medial column injury. There was no posterior condylar communication or collateral ligament injury and this injury does not come mmonly used Dubberly or Ring classifications. We describe the surgical technique in such a complex injury.
CASE REPORT
A 30 years old gentle man presented to ER of our tertiary care hospital with a right elbow injury after a motor vehicle accident. Patient did not have any distal neurological or vascular deficits. It was a closed fracture. The radiographs and computer tomography (Figs. 1 and 2) revealed, complex shear fracture of the distal humerus with involvement of capitellum and trochlea and also the medial column. The patient did not have any head injury or any other fractures. classifications. We describe the surgical technique in such a complex injury.
A 30 years old gentle man presented to ER of our tertiary care hospital with a right elbow injury Patient did not have any distal neurological or vascular deficits. It was a closed fracture. The radiographs and 1 and 2) revealed, complex shear fracture of the distal humerus with involvement of capitellum and trochlea and also the medial column. The patient did not have any
Fig. 1. Ct scan showing fracture configuration
Considering his age, he was offered Open reduction and internal fixation (ORIF) with use of locking plates. He underwent ORIF using olecranon osteotomy and under general anesthesia. As collateral ligaments were intact which made visualization of anterior capitellar fragment impossible. To avoid second incision we elevated the common extensor origin and Lateral collateral ligament thereby exposing the anterior shear component of capitellum. This gave a wide exposure of distal and antero-lateral eby allowing reduction of fragments in coronal plane. Preliminary reduction was confirmed under image intensifier and provisionally fixed with k wires. The fracture fixation was performed from posterior to anterior using multiple headless Herbert screws (Synthes) and Bio k wire (Zimmer). Osteotomy was fixed with 6.5 cancellous screw and would was closed in layers ( Fig. 3 ). Patient was placed in an above elbow splint for a weeks and then mobilization was started .He was followed periodically and x rays were done. Fracture and osteotomy were healed at around 10 weeks. At his last follow up at 1 year his range of motion was 5 to 120 degrees. He did not have any instability issues (Fig. 4) . 3 provisionally fixed with k wires. The fracture fixation was performed from posterior to anterior using multiple headless Herbert screws ynthes) and Bio k wire (Zimmer). Osteotomy was fixed with 6.5 cancellous screw and would Patient was placed in an above elbow splint for a weeks and then mobilization was started .He was followed done. Fracture and osteotomy were healed at around 10 weeks. At his last follow up at 1 year his range of motion was 5 to 120 degrees. He did not have any 
DISCUSSION
Dsital humerus fractures is a complex injury pattern and is usually caused by high energy injury in a young adult. They are classified using one of the three classification systems [5] , Dubberly [8] or Ring, et al. [9] .
Morrey et al classified the injury into 4 grades
Gr1 is characterized by large piece of trabecular bone with attached capitellar cartilage. Grade 2 is characterized by small piece of cartilage and wafer of bone. Grade 3 is characterized by compression of capitellum and comminution. Grade 4 was a late addition to this classification and is characterized by a coronal shear fracture involving entire capitellum and portion of trochlea.
Dubberly classification entails Type 1 involving primarily the capitellum with or without lateral trochlear ridge involvement. Type 2 is a fracture of capitellum and trochlea in a single piece where the fracture extends in the coronal plane across the capitellum to include most of the lateral trochlear ridge and the lateral half of the trochlea essentially [20] . The varied treatment modalities range from nonoperative which is usually done in elderly patients who are not surgical candidates [1] [2] [3] . The standard of care for these kinds of fractures involves ORIF. ORIF can be done via Kocher approach, usually indicated for fractures without significant posterior comminution or medial column damage [8, [10] [11] .
The posterior approach with an olecranon osteotomy can be used when an articular fracture extends to the medial epicondyle combined with significant posterior comminution or medial column damage [8, [10] [11] . Sometimes a posterior approach without osteotomy is recommended if future procedures or arthroplasty is anticipated [10] . Good outcomes have been described for both approaches [3, [10] [11] [12] [13] [14] [15] .
An anterolateral approach is also described as it avoids disruption of Lateral Ulnar Collateral ligament (LUCL) and olecranon osteotomy [14] [15] [16] and have reported good outcomes as well. There have been selected case reports suggesting use of arthroscopy for reduction and fixation and are recommended for Dubberly Grade 1 A and Dubberly Grade 3 A [16] [17] [18] [19] .
More recently a two incision technique has been proposed which uses the interval between Extensor digitorum and Extensor carpi radialis brevis. Subsequently capsule is incised anterior to LUCL and if tightness is observed then annular ligament is incised as well. For fixation of coronal component, a small limited anterior incision is made at elbow crease, subsequently plane between biceps and neurovascular bundle is identified, trochlea is palpated, and split made in brachialis over the trochlea. Subsequent capsulectomy is done to reduce and fix fragments.
Total Elbow arthroplasty is indicated in elderly patients with comminution and osteopenia [20] [21] [22] [23] with good reported outcomes.
Excision as a treatment modality is indicated for small fragments which cannot be fixed [23] and is generally not preferred.
A critical review of the CT scan indicates that our patients fracture could not be slotted into one of the classification systems. To gain a wide exposure we initially did an olecranon osteotomy. Olecranon osteotomy did not reveal the anterior extent of capitellar fracture as collateral ligament was intact. To enhance visualization we did subperiosteal elevation of LUCL thereby allowing adequate exposure and allowing fixation of fragments. This way we were able to avoid second anterior incision.
CONCLUSION
The two standard approaches to gain access to Trochlea and capitellum involves either disruption of LUCL or olecranon osteotomy. However, if olecranon osteotomy has been attempted and visualization is poor than one needs to do a subperiosteal elevation of LUCL rather than splitting it to gain adequate exposure. This also avoids second anterior incision.
